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Abstract
Background: Electronic health (eHealth) literacy was conceptualized in 2006 as the ability of internet users to locate, evaluate,
and act upon web-based health information. Now, advances in eHealth technology have cultivated transactional opportunities
for patients to access, share, and monitor health information. However, empirical evidence shows that existing models and
measures of eHealth literacy have limited theoretical underpinnings that reflect the transactional capabilities of eHealth. This
paper describes a conceptual model based on the Transactional Model of Communication (TMC), in which eHealth literacy is
described as an intrapersonal skillset hypothesized as being dynamic; reciprocal; and shaped by social, relational, and cultural
contexts.
Objective: The objective of our study was to systematically examine eHealth literacy definitions, models, and measures to
propose a refined conceptual and operational definition based on the TMC.
Methods: Walker and Avant’s concept analysis method was used to guide the systematic review of eHealth literacy definitions
(n=10), rating scales (n=6), models (n=4), and peer-reviewed model applications (n=16). Subsequent cluster analyses showed
salient themes across definitions. Dimensions, antecedents, and consequences reflected in models and measures were extracted
and deductively analyzed based on codes consistent with the TMC.
Results: Systematic review evidence revealed incongruity between operational eHealth literacy included in definitions compared
with literacies included within models and measures. Theoretical underpinnings of eHealth literacy also remain dismal. Despite
the transactional capabilities of eHealth, the role of “communication” in eHealth literacy remains underdeveloped and does not
account for physical and cognitive processing abilities necessary for multiway transactions.
Conclusions: The Transactional Model of eHealth Literacy and a corresponding definition are proposed. In this novel model,
eHealth literacy comprises a hierarchical intrapersonal skillset that mediates the reciprocal effect of contextual factors (ie, user
oriented and task oriented) on patient engagement in health care. More specifically, the intrapersonal skillset counteracts the
negative effect of “noise” (or impediments) produced by social and relational contexts. Cutting across health and technology
literacies, the intrapersonal skillset of eHealth literacy is operationalized through four literacies that correspond with discrete
operative skills: (1) functional (ie, locate and understand); (2) communicative (ie, exchange); (3) critical (ie, evaluate); and (4)
translational (ie, apply).
(J Med Internet Res 2018;20(10):e10175)  doi: 10.2196/10175
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Introduction
Electronic health (eHealth) is increasingly being ingrained
within the health care system and patient engagement
experience. eHealth facilitates productive collaborations among
informed patients, proactive health care professionals, and
responsive health care systems to coordinate care for positive
health outcomes [1,2]. Alongside the evolution of eHealth,
patients can now interact with health information available on
the internet and either synchronously or asynchronously
exchange ideas, thoughts, and health-related data and media
with other users through multimedia on computer-mediated
platforms (eg, health information portals, personal health
records, telemedicine apps, Web-based support groups or
forums) [1,2]. Shaw et al [2] identified 3 overlapping domains
of eHealth, including users’ interaction with technology,
interaction with other users through mediated platforms, and
use of information gained from these interactions to advance
their health and well-being. As such, a core aspect of eHealth
includes not only the use of technology but also the
computer-mediated transaction of information among its users.
The Transactional Model of Communication (TMC) [3] posits
that communication between two or more entities is dynamic,
process oriented, and adapted or appropriated according to the
context of the transaction. This context is shaped by the channel
of communication (eg, telephone, email, letter), the source of
communicators (eg, interpersonal, impersonal), language (eg,
native, second), and the type of message (eg, mode of
transmission, whether image, video, text, or other). Social,
relational, and cultural contexts also drive the transactional
process of communication. In the TMC, entities are not assigned
roles as message “senders” or “receivers”; rather, their roles are
interdependent, meaning that they are simultaneously message
senders and receivers or simply communicators. Any person
within a social situation is a communicator, whether his or her
interaction is synchronous or asynchronous, verbal or nonverbal,
and intentional or unintentional. In this model, communication
extends beyond a simplistic view of message creation; the model
views processing information as a vehicle for community and
personal identity construction and impression management
within the transactional context (eg, source, channel, message,
language) [3-5]. The TMC functions under the assumption that
interpersonal communication exists within a fluid state and that
the transaction among communicators is constantly changing
and mutually influenced.
The TMC can be extended to interpersonal computer-mediated
communication (I-CMC). I-CMC occurs remotely with
technology (eg, desktop computer, smartphone, tablet, laptop)
through diverse message channels (eg, text, video, image) and
sources (eg, personal friends and family, impersonal provider,
peer) [6]. In the social era of eHealth, or Web 2.0, where
two-way transactions occur among users, the device and channel
drive the type and amount of information transmitted by diverse
sources [7-9]. I-CMC notoriously fosters ambiguous
communication because traditional in-person social and
contextual cues that assist people in understanding the pragmatic
meaning of messages are less salient across computer-mediated
platforms [5,7]. With such cues filtered out, I-CMC can disrupt
the accurate and smooth transmission of multimedia messages
among communicators using various channels [5]. Similar to
in-person communication, there are factors beyond contextual
and social cues in the TMC that can exacerbate the ambiguity
of message transmission via I-CMC.
Noise-inducing factors interfere with information transmission
and accessibility among communicators, ultimately hindering
their ability to access, understand, and transmit meaning to one
another [10]. Noise-induced factors can be categorized as
physical (ie, external factors), psychological (ie, mental and
emotional belief-systems), physiological (ie, physical conditions,
including auditory and verbal limitations, and medication
effects), and semantic (ie, systems of meaning that do not
correspond) [6]. With regard to I-CMC in the context of eHealth,
these noise-inducing factors include technological usability
challenges, stress or worry related to a recent disease diagnosis,
exposure to scientific medical jargon, and physical limitations
due to a health condition, just to name a few. Generally, “noise”
can be compared with barriers or impediments widely published
in the literature to describe hindrances to successful eHealth
adoption and use [11-13]. In the TMC from the perspective of
health-related I-CMC, however, barriers are operationalized
beyond functional technological impediments; rather, they act
as personal, relational, social, and cultural factors that hinder
the process of communication [3,6]. As such, the high volume
and constant flow of health information created and shared on
the internet, coupled with the regular presence of noise-inducing
factors, has the potential to attenuate users’ capacity to
effectively and appropriately engage in the transmission of
health-related communication. An essential aspect of successful
transactional communication within computer-mediated contexts
is the capacity to counteract the negative effects of noise.
To understand patients’ capacity to successfully use and benefit
from eHealth, the concept of eHealth literacy was initially
coined in 2006. eHealth literacy was defined as the ability to
locate, evaluate, understand, and act upon health information
from electronic sources [14,15]. Despite widespread use of this
definition over the past decade, researchers have argued that
this seminal construct and its corresponding eHealth Literacy
Scale (eHEALS) are outdated because neither considers the
evolving dynamic and social nature of eHealth [2,16-18]. In an
attempt to synthesize eHealth literacy research and
recommendations for its conceptual advancement, Griebel et al
[19] posited that new eHealth literacy concepts do not build
upon the assumptions and structure of existing models; rather,
these models function in isolation and do not emanate from the
existing literature. Moreover, empirical evidence shows that
eHealth literacy definitions and models have insufficient
theoretical underpinnings, which inhibits eHealth literacy
researchers from developing an updated definition, model, and
corresponding measure that reflects the social context of eHealth
[19]. Together, these limitations perpetuate challenges in
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advancing our understanding of eHealth literacy in the social
era of eHealth, specifically regarding its valid operationalization
and measurement.
The purpose of this study is to propose a theoretical blueprint
for defining and conceptualizing eHealth literacy in the
transactional era of eHealth. Per the fundamental assumptions
of the TMC, this study operationalizes eHealth literacy as an
intrapersonal skillset grounded in counteracting the effect of
noise during transactional interactions across computer-mediated
platforms. In the context of I-CMC, the TMC is appropriate to
form the basis of our proposed model because we aim to
describe the communicative element of eHealth literacy and
understand how underlying eHealth operational skills function
in the larger context of computer-mediated transactions. In this
study, we applied a concept analysis method, which is a rigorous
method in which empirical literature is systematically surveyed
to refine the operationalization of a construct [20,21]. The
findings of this empirical review generate an operational
definition and eHealth literacy model based on the TMC.
Methods
Sample and Procedures: Concept Analysis
A series of keywords were combined with the Boolean operator
(“AND”) and entered into 3 electronic databases (ie, PubMed,
CINAHL, and PsycINFO). In each search query, a combination
of 3 terms was entered to reflect the following: (1) purpose (ie,
“concept,” “model,” “definition,” “framework,” “theory,”
“measure,” “instrument,” “scale,” and “survey”); (2) context
(ie, “eHealth,” “social media,” “Web 2.0,” “social network,”
and “digital health”); and (3) ability (ie, “skill” and “literacy”).
The same queries were conducted in Google Scholar to identify
gray (or unpublished) literature. The final sample consisted of
articles that (1) were published between 2006 and 2017 (2006
is the year that the seminal eHealth literacy definition, model,
and measure were published); (2) were in the English language;
(3) included the terms “eHealth,” “social,” “media,” “Web 2.0,”
or “digital health” in the title or abstract; and (4) presented
information on the concept, definition, or measurement of skills
related to social media, digital health, and electronic health
record use. Figure 1 presents literature review extraction
procedures. Twenty-seven unique articles met eligibility criteria.
Some articles included both definitions and models or measures;
therefore, the asterisk indicates that Phase 3 N values exceed
the total sample of 27.
Walker and Avant’s [21] concept analysis methodology was
used to guide the data extraction and analysis procedures.
Literature presenting definitions, antecedents, consequences,
and attributes (ie, dimensions) of eHealth literacy was extracted.
Articles that presented explicit definitions and conceptual
models of eHealth literacy were considered. Moreover, the
original sources of eHealth literacy empirical referents (ie,
measurement instruments) were included in the final sample.
Peer-reviewed empirical articles that included at least one of
the models reviewed in the analyses were perused to identify
information about antecedents and consequences of eHealth
literacy.
J Med Internet Res 2018 | vol. 20 | iss. 10 | e10175 | p. 3https://www.jmir.org/2018/10/e10175/
(page number not for citation purposes)
Paige et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
Figure 1. Literature extraction procedures. The asterisk indicates that Phase 3 N values exceed the total sample of 27 as some articles included both
definitions and models or measures.
Data Analysis
An inductive analysis of eHealth literacy definitions was
performed to identify thematic clusters from peer-reviewed and
gray literature. Consistent with a separate concept analysis of
health literacy [22], an inductive analysis of eHealth literacy
definitions identified thematic clusters by competence,
contextual factors, action (operational behaviors or skills),
object of interest, and objective. The attributes of eHealth
literacy conceptual models and measures were extracted and
entered into a descriptive table where congruent components
were identified; furthermore, antecedents (independent variables
in analyses) and consequences (dependent variables) were
extracted.
Results
Concept Analysis: eHealth Literacy Definitions,
Models, and Measures
Existing Definitions of eHealth Literacy
Table 1 presents 10 eHealth literacy definitions published
between 2006 and 2017. Seminal definitions solely focused on
intrapersonal skills to access and use health information obtained
from electronic sources [14,23]. Interactions between individual
and technological factors became more salient in later definitions
of eHealth literacy [17,24]. Chan and Kaufman [25], for
example, posited that eHealth literacy is not solely dependent
on cognitive processing; rather, it is influenced through
interactions between cognition and technology. More recent
definitions of eHealth literacy stated that eHealth skills function
within the context of social, individual, and technological factors
[16,19,26]. The interaction between diverse contextual factors
and technological constraints influences eHealth skills and the
ultimate capacity to improve health and wellness. Although
implied in all definitions, one definition explicitly stated that
eHealth literacy comprises a “hybrid of two other concepts,”
including health literacy and technology literacies [27].
Textbox 1 presents the definitions of eHealth literacy into
clustered themes. Competence is characterized as a set of skills
and knowledge, predominantly referred to as “the ability.”
Influential Factors that determine the said ability are
characterized as the interplay between contextual factors (ie,
individual and social) coupled with situational factors (ie, the
type of health problem and type of technology).
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Table 1. Ten definitions of eHealth literacy from the research literature (2006-2017).
DefinitionYearAuthorArticle
The ability to seek out, find, understand and appraise, integrate, and apply what is gained in
electronic environments toward solving a health problem. [pg 2]
2006Norman & Skinner [14]1
…not just the ability to use the internet to find answers to health-related questions; it also entails
the ability to understand the information found, evaluate the veracity of the information, discern
the quality of different websites, and use the quality information to make informed decisions about
health. [pg 193]
2008Bodie & Dutta [23]2
A set of skills and knowledge that are essential for productive interactions with technology-based
health tools, such as proficiency in information retrieval strategies, and communicating health
concepts effectively. [pg 2]
2011Chan & Kaufman [25]3
A foundational skill set that underpins the use of information and communication technologies for
health. [pg 1]
2011Norman [17]4
The ability of people to use emerging information and communication technologies to improve or
enable health and health care. [pg 1]
2012Neter & Brainin [24]5
…a hybrid of two other concepts, eHealth and health literacy, [in which] skills must be appropriate
for the informational text people need to understand in their efforts to treat various health concerns.
[pg 728]
2012Paek & Hove [27]6
The ability to gather and appropriately process health information retrieved online. [pg 115]2013Werts & Hutton-Rogers [29]7
The ability to identify and define a health problem, to communicate, seek, understand, appraise,
and apply eHealth information and welfare technologiesain the cultural, social and situational
frame and to use the knowledge critically in order to solve the health problem. [pg 69]
2014Gilstad [26]8
The interplay of individual and social factors in the use of digital technologies to search, acquire,
comprehend, appraise, communicate, and apply health information in all contexts of health care
with the goal of maintaining or improve the quality of life throughout the lifespan. [pg 43]
2015Bautista [16]9
…a dynamic and context-specific set of individual and social factors, as well as consideration of
technological constraints in the use of digital technologies to search, acquire, comprehend, appraise,
communicate, apply, and create health information in all contexts of health care with the goal of
maintaining or improving the quality of life throughout the lifespan. [pg 10]
2017Griebel et al [19]10
aWelfare technologies: “strengthen a users’ independence, safety, control of surroundings, independent living and social activities, independent of age
and disabilities” (pg 344) [28].
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Textbox 1. Five clusters of eHealth literacy definitions from the literature. Numerals in brackets correspond with article numbers in Table 1.
Competence
• Ability (1,2,5,7,8)
• Skills (6)
• Set of skills & knowledge (3)
• Foundational skillset (4)
Contextual factors
• Cultural, social, and situational frame (8)
• Interplay between social and individual factors in using technology (9)
• Dynamic and context-specific individual and social factors and technological constraints (10)
• To use information and communication technologies (4,5)
Action
• To locate
• Find (1,2)
• Seek (1,8)
• Search (9,10)
• Retrieve (3)
• Gather (7)
• Acquire (9,10)
• To understand
• Comprehend (9,10)
• Understand (1,2,6,8)
• Process (7)
• To evaluate
• Appraise (1,8,9,10)
• Evaluate the veracity (2)
• Discern the quality (2)
• To communicate (3,8,9,10)
• To create (10)
• To translate
• Integrate (1)
• Apply (1,8,9,10)
• Use knowledge (8)
Object of interest
• Knowledge (1,8)
• Information
• General (2,4)
• Health (9,10)
• Quality (2)
• Emerging (5)
• eHealth (8)
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Online (7)•
• Text (6)
Objective
• For health (4)
• To address or solve a health problem (1,8)
• To make informed decisions about health (2)
• To improve or enable health and health care (5)
• To treat various health concerns (6)
• To maintain or improve the quality of life throughout the lifespan (9,10)
Actions are thematically clustered according to operational
skills, including the capacity to locate, understand, evaluate,
exchange, and apply or translate health information. The Object
of Interest, or the purpose of performing the actions, includes
obtaining knowledge from high-quality Web-based health
information. Finally, the Objective of obtaining the object of
interest is generally for the purposes of health enhancement or
to maintain or improve the health-related quality of life
throughout the lifespan.
Dimensions of eHealth Literacy
Since 2006, 4 models and 6 measurement instruments of eHealth
literacy have been published; their purposes, guiding theoretical
frameworks (if applicable), and dimensions used in describing
the concept and measurement have been presented in
Multimedia Appendix 1.
Conceptual Models (N=4)
Norman and Skinner’s [14] Lily Model posits that eHealth
literacy is comprised of analytic skills central to the Web-based
health information seeking experience, as well as
context-specific skills that vary according to situation. In the
Lily Model, health science and computer literacies are denoted
as context-specific skills, whereas information, traditional
literacy and numeracy, and media literacies are analytic-specific.
As such, a high degree of eHealth literacy exists where
individuals use context- and analytic-specific skills in concert,
and it allows an individual to successfully achieve an eHealth
goal.
Gilstad [26] adapted Norman and Skinner’s [14] Lily Model to
describe how eHealth literacy mediates the effect of diverse
contextual factors (or literacies) on productive patient-provider
communication. This model posits that contextual “literacies”
(ie, propositional, cultural, social, propositional, and procedural)
coupled with situational factors (ie, type of health question and
type of eHealth technology) directly impact context- and
analytic-specific aspects of eHealth literacy as posed in Norman
and Skinner’s Lily Model. In Gilstad’s model, the outcome
associated with eHealth literacy is communicative expertise (ie,
the capacity to discuss a personal or family concern with an
offline health care provider).
Unlike Norman and Skinner [14] and Gilstad [26], Bautista [16]
developed a model to posit that eHealth literacy is a
process-oriented concept. In this model, Bautista states that
eHealth literacy is reciprocal, meaning that this construct affects
and is affected by diverse contextual and ecological factors. As
such, Bautista defines eHealth literacy as comprising
intrapersonal actions (ie, search, acquire, comprehend, appraise,
communicate, and apply), the type of digital technology selected
(ie, PC and mobile devices), the Web-based environment in
which the search occurs (ie, social media vs traditional website),
as well as the goal of using eHealth technologies (ie,
maintenance and treatment) in particular health care contexts
(ie, promotion, prevention, curative, and rehabilitation) across
the lifespan.
Kayser et al [30] applied an informatics approach to
conceptualize eHealth literacy through a multidisciplinary lens.
This model applies a user-task-context matrix, grounded in
health and digital literacy. The matrix is comprised of 7 elements
from 3 domains (ie, user, task, and user-task). The model
functions under the assumption that eHealth literacy is the
degree of harmony between health care consumers’ needs and
skills, as well as the capacity of the technology to meet those
needs and foster those skills within the greater health care
context.
Conceptual models have attempted to extend Norman and
Skinner’s [14] Lily Model to depict how contextual factors
influence individual eHealth skills. Gilstad [26] identified a
number of situational, technological, and cultural factors that
can influence the intrapersonal literacies outlined in the Lily
Model. Kayser et al [30], who did not consider the Lily Model
in their conceptualization of eHealth literacy, roughly defined
influential contextual factors as user- and task-domains, positing
that eHealth skills are dependent on both the situation and
person. Only Bautista’s [16] model depicts operational skills
that include “communication” as a central skill. Bautista’s model
also depicts eHealth literacy as intrapersonal skills that have
reciprocal relationships with contextual factors, the type of
technology, personal factors (ie, age), and the purpose of the
eHealth experience.
Synthesized together, these 4 models suggest that eHealth
literacy is an intrapersonal skillset shaped by diverse contextual
factors influencing the user and the situation prompting the
eHealth interaction.
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Measurement Instruments (N=6)
Multimedia Appendix 1 also presents the results of 6
self-administered eHealth literacy rating scales, including their
purposes, guiding frameworks, and dimensions. Norman and
Skinner’s [15] eHEALS was the seminal eHealth literacy
measurement instrument, developed as a unidimensional scale
grounded in self-efficacy to reflect the Lily Model [14]. Chew
and Yuqian [31] refute that the eHEALS reflects dimensions
of the Lily Model. Their measure identified items from the
Health Information National Trends Survey to address each of
the literacies within the Lily Model. Unfortunately, insufficient
evidence was reported to support the psychometric properties
of their generic eHealth literacy measure.
Other measurement instruments assessed motivation or readiness
to use eHealth. Through formative focus groups with older
adults with chronic diseases, Koopman et al [32] derived 8
dimensions of eHealth motivation, including (but not limited
to) the need for health information, preferred mode and channel
of eHealth interaction, and electronic privacy, but these
dimensions were not based on an existing conceptualization of
eHealth literacy. Bhalla et al [33] assessed eHealth readiness
by conducting formative research with eHealth consumers to
identify themes that corresponded with the constructs of Social
Cognitive Theory, specifically self-regulation to use eHealth.
Despite being grounded in a health behavior theory, the
dimensions included within this measure do not reflect the
central components of a proposed or existing eHealth literacy
model.
Most recently, measurement instruments have been developed
to account for the social features of eHealth. Seçkin et al [34]
identified 3 important concepts from a systematic literature
review of health literacy that appeared to be central to eHealth
literacy, including cognitive literacy (trust), interactional literacy
(communication with offline health care providers), and
behavioral literacy (apply learned health behaviors).
Additionally, van der Vaart and Drossaert [35] developed an
instrument to measure digital health literacy among rheumatic
patients. The items on this scale capture dimensions about the
capacity to use technology, navigate Web-based health
information, create text messages for other users, and take
precautions to protect the privacy of themselves and other users.
These most recent measurement instruments begin to consider
the operational skills related to eHealth proficiency; however,
these measures are derived from formative research with limited
application to eHealth literacy definitions or conceptual models.
Antecedents and Consequences of eHealth Literacy
Functional (or basic), health, and technology literacies are
fundamental to eHealth skills [14,24,29,36,37]. Antecedents
that influence eHealth skills include personal, relational,
knowledge, and technological determinants. Personal
Determinants influencing eHealth literacy include income and
education [15,18,24,36-39], race or ethnicity [39], gender [40],
age [18,24,40-42], marital status [40], and health status [41].
Relational Determinants include social influences or norms and
alleviated linguistic and cultural barriers to health information
[27,29]. Knowledge Determinants include the type and amount
of health information preferred and the amount of pre-existing
knowledge about the health concern [14,24,30,40].
Technological Determinants include motivation to use
technology for health [15,23,24,27,36,42], access to
technological devices [26,43], the type and number of
technologies used to access health information [15,18],
frequency of using eHealth [24,27,41,44], and preference for
using eHealth to help address a particular concern [37].
The consequences of eHealth literacy primarily comprise
intrapersonal factors, which have a residual effect across
socioecological contexts. The most salient intrapersonal
consequence includes a change in the degree of patient
engagement [14,29,45]. People with a high degree of eHealth
literacy report greater health care access [42]; better
health-related outcomes [29,36,43]; and participation in
proactive health behaviors offline, including self-management
behaviors [24], patient-provider communication [24], and cancer
screenings [40]. Consistent with the central tenants of eHealth
literacy, a greater degree of confidence in eHealth skills was
associated with higher self-reported comprehension [46], critical
evaluation [44,45], and trust in Web-based health information
from diverse sources and channels [26,39]. Positive self-reported
eHealth skills predict motivation to continue using eHealth
[23,26], particularly because it is perceived as a useful tool for
supplementing health care [44].
Transactional Model of eHealth Literacy
This synthesis and review of eHealth literacy definitions,
models, and measures posits that the multidimensional construct
is a reciprocal intrapersonal skillset influenced by the interaction
between user- and task-oriented factors, which drive patient
engagement, empowerment, and informed decision making.
This is consistent with the theoretical underpinnings of the TMC
[3]. According to the assumptions of the TMC [3], information
transaction is dependent on the interaction between a series of
contextual factors. In synthesizing the antecedents of
transactions based upon eHealth literacy literature and the TMC,
the contextual factors that influence eHealth literacy can be
categorized as task-oriented features (ie, message type, source,
channel, and language) and user-oriented features (ie, personal,
relational, knowledgeable, and technological). The interactions
between task- and user-oriented factors produce variable degrees
of physical, semantic, psychological, and physiological noise
[3,6,10]. The effects of the noise can either hinder or facilitate
successful transaction of Web-based health information. The
intrapersonal skillset of eHealth literacy will be integral for a
user to benefit from the eHealth experience. Per eHealth
literature, it is probable to hypothesize that the eHealth
experience will inform the perceived affordance of eHealth in
the future. This reciprocal feature of our model further captures
the transactional and continuous elements of eHealth.
Existing definitions and models do not capture the transactional
nature of eHealth literacy, specifically regarding information
exchange, knowledge application, and message generation when
communicating with other users. The most recent eHealth
literacy frameworks depict eHealth literacy according to the
intersection of user attributes, perceived motivation or control,
and experiences using eHealth [30,47]. This framework posits
that the ability of an individual to actively engage with digital
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services is central to the eHealth experience. The
operationalization of these abilities, however, appears limited
to functional skills related to eHealth or to comfort in handling
technologies to learn about health information or enter
health-related data [30,46,47]. To build upon these previous
frameworks, our proposed definition and model of eHealth
literacy considers technology a tool that is used as a vehicle to
help users access and exchange health information that can be
critically analyzed and translated across socioecological facets
of health care. We extend beyond these basic functional
behaviors related to technology readiness and engagement and
rather consider eHealth literacy as a hierarchical skillset that
allows people to not only use technology but also engage with
others via technology to participate in dynamic health
information seeking and transactional exchanges across
computer-mediated platforms. The contribution of our proposed
definition and model lies in its ability to position existing
eHealth literacy literature through a translational health
communication lens. We aim to theoretically capture the
transactional nature of eHealth, specifically regarding both
technology use and social engagement. The theorized definition
and model are proposed as follows.
Proposed Definition
The following definition of eHealth literacy is proposed:
The ability to locate, understand, exchange, and
evaluate health information from online environments
in the presence of dynamic contextual factors and to
apply the knowledge gained across ecological levels
for the purposes of maintaining or improving health.
This definition builds upon previous eHealth literacy definitions
and extends the concept to the context of the TMC. First,
operational skills comprise and correspond with the central
aspects of eHealth [2]: (1) interaction with technology (ie,
locate, understand); (2) interaction with other users through
mediated platforms (ie, exchange); and (3) assessment (ie,
evaluate) and action (ie, apply) for health advancement. Second,
the proposed definition acknowledges that eHealth literacy is
highly contextual as it varies according to the interplay between
user- and task-oriented factors. Third, this definition highlights
the affordances of technology, which assist lay end users to
access and exchange health information using electronic tools.
Based on the synthesis of the literature, proficiency in using a
technology or a Web-based environment does not solely
determine one’s eHealth literacy; rather, it is the capacity of the
users to achieve their intended eHealth goals when encountering
noise that challenges the successful use of technology and
transaction of health information. Finally, consistent with
interpersonal communication literature and the TMC [3,5,6],
this definition clarifies that “communication” in eHealth literacy
is the ability to construct relationships and identities with other
Web-based users through health information exchange.
Through this updated definition of eHealth literacy, we extend
beyond functional behaviors related to technology readiness
and engagement. We consider eHealth literacy as a hierarchical
skillset that not only allows users to engage with technology
but also engages other users via technology for dynamic health
information seeking and transactional exchanges across
computer-mediated platforms. The contribution of our proposed
definition lies in its ability to position current eHealth literacy
literature through a translational health communication lens.
Proposed Model
Consistent with the definition above, Figure 2 presents the
Transactional Model of eHealth Literacy (TMeHL), which is
derived from a systematic review of the literature (ie, concept
analysis) and is theoretically based on the TMC. This model
does not specify encoders (sender) and decoders (receiver);
rather, it treats the communication transaction as a continuous
process that is constantly modified according to diverse eHealth
contextual factors and prior eHealth experiences. The TMeHL
consists of 3 assumptions: (1) task-oriented and user-oriented
factors interact to produce physical, semantic, psychological,
and physiological noise during the transaction process; (2)
eHealth literacy, a multidimensional and hierarchical
intrapersonal skillset, counteracts the effect of noise on the
transaction; and (3) patient engagement is reciprocal and
influences future interactions between eHealth contextual factors
and their effect on eHealth literacy. Although the primary
consequence associated with eHealth literacy is being an
informed and engaged patient across diverse socioecological
contexts, there is no “end goal” of eHealth literacy. The capacity
of an informed and engaged patient to apply knowledge gained
from an eHealth transaction across diverse socioecological
factors (ie, trust in eHealth, productive patient-provider
communication, greater eHealth use and perceptions of its
usefulness, and positive health-related quality of life) will
ultimately inform patients’ future eHealth motivation and
perceived usefulness for addressing a particular health concern.
In turn, these experiences are hypothesized to inform future
experiences and perceived affordances of eHealth by shaping
task- and user-oriented factors that drive future noise production
and eHealth skills.
Consistent with prior eHealth literacy models [26,30], a series
of task-oriented and user-oriented factors comprise the eHealth
context. However, these factors do not function in isolation,
and they extend beyond the ability to interact and use
technology; rather, these factors interact with one another to
shape the transactional process of eHealth experience, including
eHealth intrapersonal skills. Task-Oriented Factors include the
channel in which the transaction occurs (eg, social media,
electronic health record, email), the source or identity of the
communicators (eg, peer, friend, family member, health care
provider), the language used to communicate (eg, native,
second), and the modality of the message (eg, image, text,
video). User-Oriented Factors, however, comprise factors that
are central to the user, rather than to the situation or task. These
factors include personal demographic information, including
education, gender, and age. Relational support is described as
the amount of support or perceived social norm in using eHealth.
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Figure 2. The Transactional Model of eHealth Literacy.
The degree of pre-existing knowledge about the health topic
and the desire to obtain more information is also a user-oriented
factor. Finally, there is a technological user-oriented factor,
which is a general assessment of the users’ access, preference,
and frequency of use. Consistent with the TMC [3], the
interactions between task- and user-oriented factors produce
external stimuli, or “noise,” which can serve as a hindrance or
facilitator to the transaction.
Noise-inducing factors in the TMC, as well as other interactional
communication models, comprise physical, psychological,
physiological, and semantic factors [3,6,10]. Although evidence
shows that diverse internal and external factors hinder and
facilitate the capacity of eHealth users to successfully achieve
their intended goals on the internet [48-50], no other eHealth
literacy model or measurement instrument reviewed in this
study considered the concept of “noise” as being part of the
eHealth experience, beyond contextual eHealth factors. Physical
Noise can include external factors that hinder the eHealth
experience, including cognitive or information overload due to
a wide variety of multimedia or physical challenges with the
technology used (eg, screen size is too small or not bright
enough, keyboards are too small). Psychological Noise includes
the affective response to the eHealth experience, including the
urgency for the information or the nature of the search (eg,
cancer clinical trials vs physical activity information).
Physiological Noise can be either temporal or permanent,
meaning that it could be dexterity limitations due to a health
condition or pain from a briefly debilitating migraine. Finally,
Semantic Noise is the disagreement between meaning systems,
including excessive use of scientific or wordy jargon from one
or more communicators, as well as use of emojis or emoticons
to transmit information. Ultimately, the degree of noise in a
computer-mediated transaction is produced by the interaction
between these task- and user-oriented factors.
The intrapersonal eHealth literacy (shown in Figure 2 as the
hierarchical triangle) mediates the relationship between the
effect of noise on eHealth contextual factors and the degree to
which an eHealth end user is informed and empowered.
Theoretically, eHealth literacy has an inverse relationship with
the negative effect of noise. In other words, greater eHealth
literacy negates the detrimental effects of noise produced from
eHealth contextual factors and promotes a positive eHealth
experience. This is consistent with the evidence that greater
frequency of using eHealth improves proficiency in Web-based
health information seeking [24] as users become more familiar
with their information needs, the technology, and the usefulness
of eHealth.
The intrapersonal skillset of eHealth literacy may be grounded
in 3 foundational elements: Functional Literacy, Health Literacy
[51], and Technology Literacy [52]. Functional Literacy, or the
basic reading and writing skills [53], is a basic predecessor of
both health and technology literacy. Together, health and
technology literacy are central to eHealth skills [23]. The most
recent definition of Health Literacy posits that it is [22]…
…linked to literacy and entails people’s knowledge,
motivation, and competence to access, understand,
appraise, and apply health information in order to
make judgments and take decisions in everyday life
concerning health care, disease prevention, and
health promotion to maintain or improve the quality
of life during the life course. [pg 3]
Technology Literacy is more concretely defined as “the ability
to use, manage, assess, and understand technology” (pg 9) [52].
Without proficiency in functional literacy, eHealth users would
not be able to successfully function within a health care context,
let alone use technological devices or computer-mediated
environments to address a health inquiry.
In our model, health and technology literacies shape a
multidimensional and hierarchical intrapersonal skillset, which
comprises 4 eHealth literacies. These eHealth literacies are
aligned with the gold-standard health literacy model [53,54] to
include Functional, Communicative, Critical, and Translational
eHealth Literacies. Existing eHealth literacy definitions, models,
and measurement instruments include a high volume of literacies
and minimal insight into their relationship with underlying
skillsets. Empirical evidence has hinted that the scientific
community should consider reeling eHealth literacy
conceptualizations back to seminal 4-tiered operational
behaviors or literacies prevalent in health literacy and general
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literacy literature. This has been shown in a recent library of
research on eHEALS, the seminal model of eHealth literacy,
positing that it is not a unidimensional measure; rather, it may
be a measure of 2-3 constructs that assess eHealth awareness,
Web-based health information seeking skills, and evaluation or
application skills [55-57]. The TMeHL builds on these principles
to define 4 eHealth literacies.
The eHealth literacies presented in Figure 2 capture the
hierarchical nature of these unique yet related skills, which map
to operational skills proposed in our refined definition of eHealth
literacy. Consistent with the health literacy literature [53,54],
functional eHealth literacy is a foundational skill that precedes
the remaining literacies. This literacy comprises lower-level
operational skills, including the ability to locate and understand
health information. Translational eHealth literacy is located at
the highest level, as being proficient in this top-tier literacy
requires a degree of proficiency to be present across all
lower-level literacies. This hierarchical depiction shows that
lower-level literacies and operational skills represent the
necessary building blocks to achieve optimal proficiency in the
higher-level literacies and operational eHealth skills. Stated
differently, an eHealth lay end user must have basic skills in
reading and writing and in typing to successfully exchange,
evaluate, and apply health information from the internet. Each
of these literacies is described and operationalized below,
alongside the corresponding behaviors outlined in the proposed
definition.
Functional eHealth Literacy (Operational Behaviors: to
Locate and Understand)
According to Nutbeam [53], the definition of functional health
literacy, which was adapted by Freebody and Luke [58],
describes having:
Sufficient basic skills in reading and writing to be
able to function effectively in everyday situations. [pg
263]
Considering the technological context of functional health
literacy, it is important to determine how well an individual can
successfully read and write about health via a technological
device. Therefore, Functional eHealth Literacy is defined as:
Basic skills in reading and writing (typing) about
health to effectively function on the internet.
Communicative eHealth Literacy (Operational Behavior:
to Exchange)
Communicative literacy is [53]:
Advanced cognitive and literacy skills, which together
with social skills, can be used to participate in
everyday activities to extract information and derive
meaning from different forms of communication and
to apply new information to changing circumstances.
[pg 264]
In its original conceptualization, communicative literacy was
intended to assess patients’ communication skills when engaging
with offline health care professionals [53,54]. eHealth is a
computer-mediated form of communication, which provides
limited salience to social and nonverbal cues [6]. According to
Spitzberg and Cupach [59], success in achieving instrumental,
self-presentation, and/or relational goals is determined based
on the degree that interpersonal communication is appropriate
and effective. Appropriate communication is consistent with
social norms and relationships (stranger or close friend) among
communicators. Effective communication helps achieve the
desired goal of the health information seeking experience and
interaction. There are 3 fundamental interpersonal
communication skills that guide the degree to which someone
is communicating appropriately and effectively [59]: (1) control,
effectiveness in managing a situation to negotiate interpersonal
problems and achieve a communicative goal; (2) collaboration,
adhering to social norms to achieve an interaction goal; and (3)
adaptability, acclimating to challenges by improvising
communicative styles based on contextual and social cues. These
principles of interpersonal communication are also consistent
with the underlying elements of participatory media that foster
collaboration, openness, participation, and apomediation (Web
2.0), which differs from more static and linear, one-way
information seeking behaviors (Web 1.0) [60]. As such,
integrating interpersonal communication competence into
eHealth literacy represents a unique contribution to understand
the social aspects of eHealth. In our proposed model,
Communicative eHealth Literacy is defined as:
The ability to collaborate, adapt, and control
communication about health with users on social
online environments with multimedia.
Critical eHealth Literacy (Operational Behavior: to
Evaluate)
Critical literacy is defined as [53]:
Advanced cognitive skills, which together with social
skills, can be applied to critically analyze information
and to use this information to exert greater control
over life events and situations. [pg 264]
Through the lens of the TMC, critical eHealth literacy includes
being aware of the type of health information that is
communicated to and from Web-based users, as well as the
source from which this information is presented. This includes
not only source and information credibility but also entails
evaluating the relevance of and risks related to sharing personal
information with Web-based sources through diverse channels.
In this model, Critical eHealth Literacy is defined as:
The ability to evaluate the credibility, relevance, and
risks of sharing and receiving health information on
the internet.
Translational eHealth Literacy (Operational Behavior: to
Apply)
Developing a concept that acknowledges the dichotomy between
“what people know” and “what people do” represents a
fundamental gap in the health literacy literature [61]. Translating
knowledge gained through a health-related interaction is the
“process of moving what we learned…to the actual application
of knowledge in a variety of practice settings and circumstances”
[62]. In public health research, knowledge translation is a
systems-level approach to transforming knowledge gained from
rigorous research on societies for improved health outcomes
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[62,63]. Within the context of eHealth, health information
seekers often adopt the role of lay health researchers as they
become exposed to new information including health-related
knowledge from diverse sources (eg, peers, family, providers)
and communication channels (eg, social media, electronic health
records, news outlets). Strategies used to determine the
applicability of new health information for translation into our
existing knowledge structures depend on contextual factors,
including personal and situational contexts [64]. This process
likely depends on the skills a person has to identify and on the
implementation of successful strategies for translating health
information gained from electronic sources. Based on existing
literature on knowledge translation, we propose the dimension
“translational eHealth literacy.” Translational eHealth Literacy
is defined as:
The ability to apply health knowledge gained from
the internet across diverse ecological contexts.
Translational literacy is the highest cognitive level
of eHealth literacy, meaning it is informed and built
upon from all lower-level eHealth literacy dimensions
(ie, critical, communicative, and functional).
Discussion
Principal Findings
In this study, we systematically reviewed literature on eHealth
literacy to provide an updated understanding of what we know
about the construct in today’s more transactional era of eHealth.
Unlike Griebel et al [19], who suggested that eHealth literacy
literature functions in solidarity and does not build upon prior
literature, the results of this systematic review suggest that
eHealth literacy literature has gradually built upon existing
definitions and models to extend the construct to account for
the evolving nature of eHealth. Unfortunately, while progress
has been made, results from this concept analysis illustrate that
existing literature’s attempts continue to miss capturing the
transactional nature of eHealth, specifically the skills needed
to thrive within Web-based environments where social and
contextual cues to action are limited. Instead, literature over the
past decade has explored basic technological and contextual
factors that influence individual eHealth literacy, but this work
has provided little insight into transactional implications of
eHealth literacy and intrapersonal skills that are important for
cultivating positive eHealth experiences in various contexts.
The intrapersonal skillset of eHealth literacy remains
underdeveloped, especially regarding the role of communication.
Results from this study were used to present a theoretical
proposition of eHealth literacy that supports the transactional
elements of eHealth. Subsequently, this new knowledge is
leveraged to generate a refined definition of eHealth literacy
and its complementary model.
Existing eHealth literacy definitions include operational skills
required for an eHealth end user to thrive on the internet (ie,
locate, understand, evaluate, apply, and, most recently,
communicate or create). However, dimensions of existing
models and measures are not intuitively aligned with the
intrapersonal operational skills outlined in their corresponding
definitions. Norman and Skinner’s [15] eHEALS was intended
to serve as a unidimensional scale to capture the Lily Model’s
eHealth literacy, or the self-efficacy to locate, understand,
evaluate, and act upon Web-based health resources [14]. Over
the past decade, strong empirical evidence has shown that
eHEALS is a three-dimensional measure that assesses eHealth
users’ self-efficacy in their eHealth awareness, information
seeking, and evaluation and actions related to Web-based health
information [55-57]. This research begins to clarify the
relationship between operational skills outlined in eHealth
literacy definitions and dimensions captured in corresponding
measurement instruments. Moreover, limited empirical attention
has been paid to the transactional operational skills needed to
thrive within the social era of eHealth. The proposed TMeHL
seeks to bridge this fundamental disconnect in the eHealth
literacy literature by proposing a definition and model that
specify important operational skills and literacies that should
be considered.
The dimension of “communication” was significantly
underdeveloped in eHealth literacy definitions, models, and
measurement instruments reviewed. “Communication” was not
integrated within definitions until 2011, and it first appeared in
a conceptual model in 2014 as an outcome related to high
eHealth literacy, not as an integral or defining element [26].
Communication was not considered a core element of eHealth
literacy; rather, existing measures stressed the importance of
“interactivity,” or the ability to talk about findings from an
internet search with an offline health care provider [32,34]. The
most recent measurement instrument operationalizes
“communication” as the ability to self-create, add, or generate
messages on social media with a technological device [35].
Interestingly, in the most recent definition, Griebel et al [19]
posited that “communicating” and “creating” are two discrete
skills. The role of communication appears to be having an
identity crisis in eHealth literacy literature. In the TMC,
particularly in computer-mediated contexts, communication is
a vehicle that facilitates the process of cocreating information
within diverse contexts among two or more communicators
[3,5]. The proposed TMeHL definition and model consider
communication as a central skill of eHealth literacy that affects
critical (evaluative) and translational (application) elements of
the eHealth experience. Researchers should view communication
in this manner, rather than as an end goal or single act of
generating a health-related message.
Limitations
This study is not without limitations. Despite the rigorous
extraction procedures and inclusion of gray literature, it is
possible that not all eHealth literacy models, definitions, and
measures were included because of the time frame of our
literature extraction procedures. A qualitative approach was
used to extract and analyze the literature in this study, which is
prone to researcher bias [65]. However, we applied a concept
analysis method [20,21], which is a rigorous and well-regarded
approach to refine and operationalize an evolving concept, like
eHealth literacy. This study proposes a refined definition and
model of eHealth literacy to assist researchers and practitioners
in “keeping up” with the evolving nature and transactional
approaches currently ingrained in eHealth. We present a
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theoretical proposition of eHealth literacy that supports the
transactional elements of eHealth.
The theoretical tenants from TMC that were used to derive the
TMeHL were informed by results of previously published
systematic reviews, theory-driven articles, measurement
development studies, and empirically driven original research
articles examining eHealth literacy in diverse populations.
Published research informed development of TMeHL, but the
model has not been subjected to any formal evaluation or
hypothesis testing. Per recommendations by Griebel et al [19],
future research is needed to obtain key stakeholder feedback
about eHealth literacy models. Formative validation based on
stakeholder input will provide an additional layer of validity
evidence to support model testing in quantitative studies.
Specifically, there is a need to explore how eHealth literacy
serves as a mediator to counteract the negative effects of noise
in eHealth transactions, as described in this study.
Conclusion
Existing eHealth literacy definitions, models, and measures do
not account for the transactional nature of eHealth. Few have
sufficient theoretical underpinnings. Prior to our contribution,
researchers had yet to capture the “social” elements of eHealth
with theoretical underpinnings from the perspective of
transactional communication. This is primarily due to the high
volume of overlapping and inconsistent literacies, as well as
the underdeveloped nature of “communication” as an integral
component of eHealth literacy. In addition, existing eHealth
literacy definitions, models, and measures failed to adequately
integrate “communication” as an essential component of eHealth
literacy. Because of this, a refined eHealth literacy definition
and model based on the TMC are proposed. There is a need to
validate this model with key stakeholders in eHealth and test
the assumptions of the model with eHealth experts and lay end
users.
Acknowledgments
Research reported in this publication was supported by the National Heart, Lung and Blood Institute of the National Institutes of
Health under award #F31HL132463. The content is solely the responsibility of the authors and does not necessarily represent the
official views of the National Institutes of Health.
Conflicts of Interest
None declared.
Multimedia Appendix 1
Dimensions (content areas) of eHealth literacy conceptual models and measures.
[PDF File (Adobe PDF File), 44KB-Multimedia Appendix 1]
References
1. Barello S, Triberti S, Graffigna G, Libreri C, Serino S, Hibbard J, et al. eHealth for Patient Engagement: A Systematic
Review. Front Psychol 2015;6:2013 [FREE Full text] [doi: 10.3389/fpsyg.2015.02013] [Medline: 26779108]
2. Shaw T, McGregor D, Brunner M, Keep M, Janssen A, Barnet S. What is eHealth (6)? Development of a Conceptual Model
for eHealth: Qualitative Study with Key Informants. J Med Internet Res 2017 Oct 24;19(10):e324 [FREE Full text] [doi:
10.2196/jmir.8106] [Medline: 29066429]
3. Barnlund D. Foundations of Communication Theory. Communication: The context of change. In Sereno KK, Mortensen
CD. Foundations of communication theory, pp. 83-102. Harper & Row; New York, USA; 1970.
4. Walther JB, Jang J. Communication Processes in Participatory Websites. J Comput-Mediat Comm 2012 Oct 10;18(1):2-15.
[doi: 10.1111/j.1083-6101.2012.01592.x]
5. Knapp M, Daly J. The SAGE Handbook of Interpersonal Communication. In: 4th ed. SAGE Publications, Inc. Thousand
Oaks, CA: SAGE Publications; 2011.
6. DeVito J. The Interpersonal Communication Book. 14th edition. Boston MA: Pearson; 2013:0133753816.
7. Ramirez A, Walther J, Burgoon J, Sunnafrank M. Information-seeking strategies, uncertainty, and computer-mediated
communication. Hum Commun Res 2002;28(2):213-228.
8. Hargittai E. Digital na(t)ives? Variation in internet skills and uses among members of the ?Net Generation. ? Sociol Inq ?
2010;80:113. [doi: 10.1111/j.1475-682X.2009.00317.x]
9. Lupiáñez-Villanueva F, Mayer MA, Torrent J. Opportunities and challenges of Web 2.0 within the health care systems: an
empirical exploration. Inform Health Soc Care 2009 Sep;34(3):117-126. [doi: 10.1080/17538150903102265] [Medline:
19670002]
10. Hargie O. Skilled Interpersonal Communication: Research, Theory and Practice. 5th edition. New York, USA: Routledge;
2011:0415432049.
11. van Deursen AJAM, van Dijk JAGM. Internet skills performance tests: are people ready for eHealth? J Med Internet Res
2011 Apr;13(2):e35 [FREE Full text] [doi: 10.2196/jmir.1581] [Medline: 21531690]
12. Silver MP. Patient perspectives on online health information and communication with doctors: a qualitative study of patients
50 years old and over. J Med Internet Res 2015;17(1):e19 [FREE Full text] [doi: 10.2196/jmir.3588] [Medline: 25586865]
J Med Internet Res 2018 | vol. 20 | iss. 10 | e10175 | p. 13https://www.jmir.org/2018/10/e10175/
(page number not for citation purposes)
Paige et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
13. McCloud RF, Okechukwu CA, Sorensen G, Viswanath K. Beyond access: barriers to internet health information seeking
among the urban poor. J Am Med Inform Assoc 2016 Nov;23(6):1053-1059 [FREE Full text] [doi: 10.1093/jamia/ocv204]
[Medline: 27206459]
14. Norman CD, Skinner HA. eHealth Literacy: Essential Skills for Consumer Health in a Networked World. J Med Internet
Res 2006 Jun;8(2):e9 [FREE Full text] [doi: 10.2196/jmir.8.2.e9] [Medline: 16867972]
15. Norman CD, Skinner HA. eHEALS: The eHealth Literacy Scale. J Med Internet Res 2006 Nov;8(4):e27 [FREE Full text]
[doi: 10.2196/jmir.8.4.e27] [Medline: 17213046]
16. Bautista J. From solving a health problem to achieving quality of life: redefining eHealth literacy. J Lit Technol 2015;16(2):54.
[Medline: 286688300]
17. Norman C. eHealth literacy 2.0: problems and opportunities with an evolving concept. J Med Internet Res 2011
Dec;13(4):e125 [FREE Full text] [doi: 10.2196/jmir.2035] [Medline: 22193243]
18. Tennant B, Stellefson M, Dodd V, Chaney B, Chaney D, Paige S, et al. eHealth literacy and Web 2.0 health information
seeking behaviors among baby boomers and older adults. J Med Internet Res 2015;17(3):e70 [FREE Full text] [doi:
10.2196/jmir.3992] [Medline: 25783036]
19. Griebel L, Enwald H, Gilstad H, Pohl A, Moreland J, Sedlmayr M. eHealth literacy research-Quo vadis? Inform Health
Soc Care 2017 Oct 18:1-16. [doi: 10.1080/17538157.2017.1364247] [Medline: 29045164]
20. Nuopponen A. Methods of concept analysis - a comparative study. Lang Spec Purp Prof Commun Knowl Manag Cogn
2010;1(1):4-15 [FREE Full text]
21. Walker L, Avant K. Strategies for Theory Construction in Nursing. 5th edition. Boston: Pearson; 2010.
22. Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z. Health literacy and public health: A systematic
review and integration of definitions and models. BMC Public Health 2012;12:A. [doi: 10.1186/1471-2458-12-80]
23. Bodie GD, Dutta MJ. Understanding health literacy for strategic health marketing: eHealth literacy, health disparities, and
the digital divide. Health Mark Q 2008 Jan;25(1-2):175-203. [doi: 10.1080/07359680802126301] [Medline: 18935884]
24. Neter E, Brainin E. eHealth literacy: extending the digital divide to the realm of health information. J Med Internet Res
2012 Jan;14(1):e19 [FREE Full text] [doi: 10.2196/jmir.1619] [Medline: 22357448]
25. Chan CV, Kaufman DR. A framework for characterizing eHealth literacy demands and barriers. J Med Internet Res 2011
Nov;13(4):e94 [FREE Full text] [doi: 10.2196/jmir.1750] [Medline: 22094891]
26. Gilstad H. CEUR Workshop Proceedings. Toward a comprehensive model of eHealth literacy URL:http://ceur-ws.org/
Vol-1251/paper7.pdf [accessed 2018-02-18] [WebCite Cache ID 6xKLH9H1V]
27. Paek H, Hove T. Social cognitive factors and perceived social influences that improve adolescent eHealth literacy. Health
Commun 2012;27(8):727-737. [doi: 10.1080/10410236.2011.616627] [Medline: 22452551]
. Brynn R. Universal Design and Welfare Technology. Stud Health Technol Inform 2016;229:335-344. [Medline: 27534324]
29. Werts N, Hutton-Rogers L. Barriers To Achieving E-Health Literacy. AJHS 2013 Aug 14;4(3):115. [doi:
10.19030/ajhs.v4i3.8007]
30. Kayser L, Kushniruk A, Osborne RH, Norgaard O, Turner P. Enhancing the Effectiveness of Consumer-Focused Health
Information Technology Systems Through eHealth Literacy: A Framework for Understanding Users' Needs. JMIR Hum
Factors 2015 May 20;2(1):e9 [FREE Full text] [doi: 10.2196/humanfactors.3696] [Medline: 27025228]
31. Chew F, Yuqian N. Promoting health among older adults via eHealth literacy. 2015 Presented at: Proceedings of the
International Conference on Communication, Media, Technology, and Design; May 2015; Dubai, United Arab Emirates
p. 16-18.
32. Koopman RJ, Petroski GF, Canfield SM, Stuppy JA, Mehr DR. Development of the PRE-HIT instrument: patient readiness
to engage in health information technology. BMC Fam Pract 2014;15:18 [FREE Full text] [doi: 10.1186/1471-2296-15-18]
[Medline: 24472182]
33. Bhalla A, Durham RL, Al-Tabaa N, Yeager C. The development and initial psychometric validation of the eHealth readiness
scale. Computers in Human Behavior 2016 Dec;65:460-467. [doi: 10.1016/j.chb.2016.09.015]
34. Seçkin G, Yeatts D, Hughes S, Hudson C, Bell V. Being an Informed Consumer of Health Information and Assessment of
Electronic Health Literacy in a National Sample of Internet Users: Validity and Reliability of the e-HLS Instrument. J Med
Internet Res 2016 Jul 11;18(7):e161 [FREE Full text] [doi: 10.2196/jmir.5496] [Medline: 27400726]
35. van der Vaart R, Drossaert C. Development of the Digital Health Literacy Instrument: Measuring a Broad Spectrum of
Health 1.0 and Health 2.0 Skills. J Med Internet Res 2017 Jan 24;19(1):e27 [FREE Full text] [doi: 10.2196/jmir.6709]
[Medline: 28119275]
36. Milne RA, Puts MTE, Papadakos J, Le LW, Milne VC, Hope AJ, et al. Predictors of High eHealth Literacy in Primary
Lung Cancer Survivors. J Cancer Educ 2015 Dec;30(4):685-692. [doi: 10.1007/s13187-014-0744-5] [Medline: 25355524]
37. Chang F, Chiu C, Chen P, Miao N, Lee C, Chiang J, et al. Relationship Between Parental and Adolescent eHealth Literacy
and Online Health Information Seeking in Taiwan. Cyberpsychol Behav Soc Netw 2015 Oct;18(10):618-624. [doi:
10.1089/cyber.2015.0110] [Medline: 26375050]
38. Chen W, Lee K. More than search? Informational and participatory eHealth behaviors. Computers in Human Behavior
2014 Jan;30:103-109. [doi: 10.1016/j.chb.2013.07.028]
J Med Internet Res 2018 | vol. 20 | iss. 10 | e10175 | p. 14https://www.jmir.org/2018/10/e10175/
(page number not for citation purposes)
Paige et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
39. Paige SR, Krieger JL, Stellefson ML. The Influence of eHealth Literacy on Perceived Trust in Online Health Communication
Channels and Sources. J Health Commun 2017 Jan;22(1):53-65. [doi: 10.1080/10810730.2016.1250846] [Medline: 28001489]
40. Mitsutake S, Shibata A, Ishii K, Oka K. Association of eHealth literacy with colorectal cancer knowledge and screening
practice among internet users in Japan. J Med Internet Res 2012 Nov 13;14(6):e153 [FREE Full text] [doi: 10.2196/jmir.1927]
[Medline: 23149453]
41. Choi NG, Dinitto DM. The digital divide among low-income homebound older adults: Internet use patterns, eHealth literacy,
and attitudes toward computer/Internet use. J Med Internet Res 2013 May;15(5):e93 [FREE Full text] [doi: 10.2196/jmir.2645]
[Medline: 23639979]
42. Sheng X, Simpson PM. Seniors, health information, and the Internet: motivation, ability, and Internet knowledge.
Cyberpsychol Behav Soc Netw 2013 Oct;16(10):740-746. [doi: 10.1089/cyber.2012.0642] [Medline: 23679569]
43. Watkins I, Xie B. eHealth literacy interventions for older adults: a systematic review of the literature. J Med Internet Res
2014;16(11):e225 [FREE Full text] [doi: 10.2196/jmir.3318] [Medline: 25386719]
44. Richtering SS, Hyun K, Neubeck L, Coorey G, Chalmers J, Usherwood T, et al. eHealth Literacy: Predictors in a Population
With Moderate-to-High Cardiovascular Risk. JMIR Hum Factors 2017 Jan 27;4(1):e4 [FREE Full text] [doi:
10.2196/humanfactors.6217] [Medline: 28130203]
45. Hsu W, Chiang C, Yang S. The effect of individual factors on health behaviors among college students: the mediating
effects of eHealth literacy. J Med Internet Res 2014;16(12):e287 [FREE Full text] [doi: 10.2196/jmir.3542] [Medline:
25499086]
46. Kayser L, Karnoe A, Furstrand D, Batterham R, Christensen KB, Elsworth G, et al. A Multidimensional Tool Based on
the eHealth Literacy Framework: Development and Initial Validity Testing of the eHealth Literacy Questionnaire (eHLQ).
J Med Internet Res 2018 Feb 12;20(2):e36 [FREE Full text] [doi: 10.2196/jmir.8371] [Medline: 29434011]
47. Nørgaard O, Furstrand D, Klokker L, Karnoe A, Batterham R, Kayser L. The e-health literacy framework: A conceptual
framework for characterizing e-health users and their interaction with e-health systems. Knowl Manag E-Learn Int J
2015;7:40.
48. Kim E, Stolyar A, Lober WB, Herbaugh AL, Shinstrom SE, Zierler BK, et al. Challenges to using an electronic personal
health record by a low-income elderly population. J Med Internet Res 2009 Oct;11(4):e44 [FREE Full text] [doi:
10.2196/jmir.1256] [Medline: 19861298]
49. Mirkovic J, Kaufman DR, Ruland CM. Supporting cancer patients in illness management: usability evaluation of a mobile
app. JMIR Mhealth Uhealth 2014;2(3):e33 [FREE Full text] [doi: 10.2196/mhealth.3359] [Medline: 25119490]
50. van der Vaart R, Drossaert CHC, de Heus M, Taal E, van de Laar MAFJ. Measuring actual eHealth literacy among patients
with rheumatic diseases: a qualitative analysis of problems encountered using Health 1.0 and Health 2.0 applications. J
Med Internet Res 2013 Feb;15(2):e27 [FREE Full text] [doi: 10.2196/jmir.2428] [Medline: 23399720]
51. National Center for Education Statistics. National Assessment of Adult Literacy (NAAL): Three types of literacy URL:https:/
/nces.ed.gov/naal/literacytypes.asp [accessed 2018-02-18] [WebCite Cache ID 6xKcQYo9e]
52. International Technology Education and Association: Content for the Study of Technology. 2007 URL:https://www.iteea.org/
File.aspx?id=67767&v=b26b7852[WebCite Cache ID 6xKcaq1vB]
53. Nutbeam D. Health literacy as a public health goal: A challenge for contemporary health education and communication
strategies into the 21st century. Health Promot Int 2000;15(3):259-267. [doi: 10.1093/heapro/15.3.259]
54. Nutbeam D. The evolving concept of health literacy. Soc Sci Med 2008 Dec;67(12):2072-2078. [doi:
10.1016/j.socscimed.2008.09.050] [Medline: 18952344]
55. Soellner R, Huber S, Reder M. The Concept of eHealth Literacy and Its Measurement. Journal of Media Psychology 2014
Jan;26(1):29-38. [doi: 10.1027/1864-1105/a000104]
56. Sudbury-Riley L, FitzPatrick M, Schulz PJ. Exploring the Measurement Properties of the eHealth Literacy Scale (eHEALS)
Among Baby Boomers: A Multinational Test of Measurement Invariance. J Med Internet Res 2017 Feb 27;19(2):e53 [FREE
Full text] [doi: 10.2196/jmir.5998] [Medline: 28242590]
57. Neter E, Brainin E, Baron-Epel O. The dimensionality of health literacy and eHealth literacy. Eur Health Psychol 2015;17:80
[FREE Full text]
58. Freebody L, Luke A. Literacies programs: Debates and demands in cultural context. Prospect Aust Jouranl TESOL
1990;5(3):7-16 [FREE Full text]
59. Spitzberg B, Cupach W. Interpersonal Communication Competence. University of Michigan: SAGE Publications; 1984.
60. Eysenbach G. Medicine 2.0: social networking, collaboration, participation, apomediation, and openness. J Med Internet
Res 2008;10(3):e22 [FREE Full text] [doi: 10.2196/jmir.1030] [Medline: 18725354]
61. National Academy of Medicine. Considerations for a New Definition of Health Literacy URL:https://nam.edu/
considerations-for-a-new-definition-of-health-literacy/ [accessed 2018-02-18] [WebCite Cache ID 6xKcjYBXP]
62. Center on Knowledge Translation for Disability and Rehabilitation Research. Knowledge Translation: Introduction to
Models, Strategies, and Measures URL:http://ktdrr.org/ktlibrary/articles_pubs/ktmodels/index.html [accessed 2018-02-18]
[WebCite Cache ID 6xKcxJykY]
63. Woolf SH. The meaning of translational research and why it matters. JAMA 2008 Jan 9;299(2):211-213. [doi:
10.1001/jama.2007.26] [Medline: 18182604]
J Med Internet Res 2018 | vol. 20 | iss. 10 | e10175 | p. 15https://www.jmir.org/2018/10/e10175/
(page number not for citation purposes)
Paige et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
64. Straus SE, Tetroe J, Graham I. Defining knowledge translation. Canadian Medical Association Journal 2009 Jul
20;181(3-4):165-168. [doi: 10.1503/cmaj.081229]
65. Anderson C. Presenting and evaluating qualitative research. Am J Pharm Educ 2010 Oct 11;74(8):141 [FREE Full text]
[Medline: 21179252]
Abbreviations
eHealth:  electronic health
eHEALS:  Electronic Health Literacy Scale
I-CMC:  interpersonal computer-mediated communication
TMC: Transactional Model of Communication
TMeHL: Transactional Model of eHealth Literacy
Edited by G Eysenbach; submitted 20.02.18; peer-reviewed by E Brainin, E Neter, K Spanjers, L Kayser; comments to author 20.04.18;
revised version received 18.05.18; accepted 28.06.18; published 02.10.18
Please cite as:
Paige SR, Stellefson M, Krieger JL, Anderson-Lewis C, Cheong J, Stopka C
Proposing a Transactional Model of eHealth Literacy: Concept Analysis
J Med Internet Res 2018;20(10):e10175
URL: https://www.jmir.org/2018/10/e10175/
doi: 10.2196/10175
PMID: 30279155
©Samantha R Paige, Michael Stellefson, Janice L Krieger, Charkarra Anderson-Lewis, JeeWon Cheong, Christine Stopka.
Originally published in the Journal of Medical Internet Research (http://www.jmir.org), 02.10.2018. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal
of Medical Internet Research, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.jmir.org/, as well as this copyright and license information must be included.
J Med Internet Res 2018 | vol. 20 | iss. 10 | e10175 | p. 16https://www.jmir.org/2018/10/e10175/
(page number not for citation purposes)
Paige et alJOURNAL OF MEDICAL INTERNET RESEARCH
XSL•FO
RenderX
